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tf) 0 Method and apparatus for data recordtrig disc playback. 

of said disc 1 disposed peripherally outv/ard fronn 
the first area. The speed of rotation of the disc 1 is 
controlled 10,16 in accordance with an error signal 
generated by the phase difference between a clock 
signal, contained in the played back digital signal 
and a reference clock signal, irrespective of whether 
the data is read from the first or second area. 
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O @ A data recording disc playback apparatus plays 

O a disc 1 recorded with predeternninod data which 

^ has been subjected to digital modulation processing 

O recorded in a first area of the disc 1 and a video 

^ signal which has been subjected to frequency modu- 

Qj lation processing recorded with a predetermined 
digital signal superimposed thereon in a second area 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a method and 
apparatus for playback of data recording discs, and 
in particular to a method and apparatus for 
playback of data recording discs (referred to 
hereinafter simply as discs) having digital signals 
recorded thereon. 

Description of Background Inform ati dpi 

Small-diameter audio discs having a diameter 
of approximately 1.2 cm a.id having dirital jignais'^ 
recorded thereon, generally called "compact discs" 
or CDs, are now well known. Hov^ever in recent 
years another type of disc, referred to in the follow- - 
ing as a composite disc, has been . developed,- 
having an area in which is recorded an Fiyi modu- . 
lated video signr.} with a PCM signal superimposed 
thereon, as well as an area having only a PCM 
signal recorded. With such a composite disc, the 
area having only PGM data recorded, e.g. audio 
data in PCM form, may for example be disposed Ir. 
an inner peripheral area of the disc, (this area 
being referred to hereinafter as the CD area), while 
the area containing the FM video signal with super- 
imposed PCM signal (this area being referred to 
hereinafter as the video area) may be disposed 
peripherally outward from the CD area, separated 
therefrom by a predetermined radial distance. 

A video signal contains higher frequency com- 
ponents than those of the PCM signal of the video 
area, so that the spectrum of the signals recorded 
in the video area will be as shown in Fig. 7, in 
which A denotes the PCM signal frequency compo- 
nents, and B denotes the video FM signal fre- 
quency components. At the time of recording the 
video area signals, the speed of rotation of the disc 
must be made higher than during that used during 
recording of the CD area, and therefore of course 
during playback it is necessary to rotate the disc at 
a higher speed during video area playback than 
during CD area playback. As shown in Fig. 8, the 
speed of disc rotation during CD area playback is 
several hundred r.p.m., whereas during video area 
playback the speed of rotation is two thousand plus 
several hundred r.p.m. for playback from the inner- 
most periphery of that area, and is one thousand 
plus several hundred r.p.m. for playback from the 
outermost periphery of that area, so that the speed 
of rotation is extremely high during video area 
playback. 

Thus, if it were attempted to use a prior art 
type of CD disc playback apparatus for reading 
recorded data from the video area of a composite 
disc, the frequency of the error signal supplied to 
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the servo system which controls the position of the 
data detection point of the pickup with respect to 
the disc would be substantially higher than during 
CD data read-out. Since the servo loop gain is 
lowered wherr a high-frequency error signal is ap- 
plied, -theref would , be a loss of positioning control 
for the data detection; point during such video area 
playback operatiohrso that it would be difficult to 
-achieve satisfactory reading of video data from the 
disc...... \ .i , i ' 

.. ... . Inf order tQ perform playback of a composite 

disc therefojre, since the speed of rotation of the 
disc is extremely different between CD area and 
: video; area playback, it is necessary to change the 
disc rotation speetd^each tirre the playback area is 
^changed- Furthermore in order to minimize costs, it 
is- desirable' to' uise-ra common demodulation sys- 
tem ifor the play b9c|« digital signals produced from 
both the^ video area and the CD area, and therefore 
:'the,sigrjal processing systerS for the playback digi- 
{tal signa?s rriust be capable of meeting this require- 
ment. In addition, if such a playback apparatus is to 
be made capable of playback of both CD discs and 
composite discs, then various other requirements 
will be imposed on the apparatus. 

Since with composite disc playt>ack, as stated 
above, the disc speed of rotation is extremely 
different for CD area playback and video area 
playback respectively, it is necessary for the var- 
ious servo systems of the apparatus to display 
different frequency characteristics for video area 
playback and CD area playback respectively, due 
to the higher frequency of the error signals which 
are supplied to the servo systems during video 
area playback. Furthermore, also as a result of the 
higher speed of rotation during video area 
playback, the overall servo loop gain will be low. 
due to the effects of various component elements 
in each loop such as actuators etc., which behave 
as integrator elements. Measures to compensate 
for this loss of gain must also be provided. 

Moreover, also due to the high speed of rota- 
tion during video area playback as compared with 
CD area playback with a composite disc, problems 
will arise with respect to track jumping. Specifically, 
the high speed of rotation during video area 
playback will magnify the adverse effects of any 
disc deviations such as eccentricity, and this must 
be taken into consideration if accurately deter- 
mined amounts of track jumping are to be ex- 
ecuted within the video area and the CD area. 

Furthermore, various color television standards 
are used at present for the video data recorded in 
the video area, i.e. the NTSC and the PAL stan- 
dards. If the television standard of the disc does 
not conform to that of the playback apparatus, then 
synchronization for video playback will not be pos- 
sible, so that video data playback cannot be ex- 
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ecuted. However, in the case of a composite disc, 
video data are only recorded in one area of the 
disc, whereas audio data are recorded throughout, 
the entire disc. Thus, it is undesirable that is-should 
be completely impossible to perform playback of - 5 
any data whatsoever from a composite disc, simply 
because the television standard of the video data Is 
different from that of the playback apparatus. 

Also, since the data recorded in the video area 
and CD area are respectively different, as are the 
playback speeds of rotation for each area,, it is 
necessary to apply appropriate speed control fo' . : 
playback of each area, while in addition il is neces- 
sary that both video data and audio data playback 
can be perform ed^ simultaneously in the video area. 

SUMMARY OF THE INVENTiON 


It is an objective of the present irivention to 
provide a method and apparatus whereby recorded 
data can be read in a satisfactory manner from a 
digital audio disc having an area in -which video 
signals are recorded. 

It is a further objective of the present invention 
to provide a data recording disc playback appara- 
tus whereby during playback of a composite disc; a 
single demodulation system^ can be used in com- 
mon for playback digital signals obtained from both 
the CD area and the video area of the disc. 

It is a further objective of the present invention 
to provide a data recording disc playback appara- 
tus whereby during playback of a composite disc, 
stable servo control Is attained during playback of 
both the video area and the CD area, and whereby 
the recorded data can be read' in a. reliable manner 
from each of these areas. ^ ' * - ^ 

It is a further objective of the present invention 
to provide a data recording disc playback appara- 
tus whereby during playback of a composite disc, 
satisfactory track jumping operation can be 
achieved, during playback of both the video area 
and CD area. ; , . . . 

It is a further objective of the present invention 
to provide a data recording disc playback appara- 
tus which is capable of playback of at least digital 
recorded data from a composite disc having a color 
television standard which does not conform to that 
of the playback apparatus. 

It is a further objective of the presaht invention 
to provide a data recording disc playback ajDpara- 
tus whereby during playback of a composite disc; 
disc rotation speed control is ^ • appliec during 
playback of bolh the CD area and video aroa, and 
whereby playback of video daia and digital data 
from the video area can be pericrmed' siaiulta- 
neously. 

With a data recording disc playback apparatus 
according to the present invention, changeover cf 


the gain of an amplifier used for error signal am- 
plification in a servo system which controls the 
position of a data, detection point of a pickup is 
executed in accordance with whether data is being 
read from an inner peripheral frrst area of the disc, 
in which specific data has been recorded by digital 
processing to be conve-ted to a pulse train signal, 
and an outer peripheral second area of the disc, in 
which a signal consisting of a frequency modu'e.ted 
video signal with a specific digital signal superim- 
posed thereon :s recorded. 

A data recording disc playback apparatus ac- 
cording -i the present invention incorporates an 
equalizer circuit for performing compensation of the 
frequency characteristic of a playback digital sig- 
nal, and means, for changeover of the equalization 
characteristic of the equalizer circuit in accordance 
with playt>ack from the, CD area and video area of 
the disc respectively, 

A data recording disc playback apparatus ac- 
cording to the, present invention further incorpo- 
rates an amplitude control circuit for cpntroi'ine the 
amplitude^ of; a playback digitat signal, and means 
for changeover of a degree of control applied by 
the amplitude T control circuit, in accordance with 
playback from the CD area and video area respec- 
tively of a composite disc. ::■ 

A data recording disc playback apparatus ac- 
cording to the present in^/e^tion further incorpo- 
rates focus servo means, tracking servo means; 
carriage, servo' means, and spiridle servo means, 
and means for changeover of the equalization char^r 
acteristic of at least ona. equalizer circuit of these 
servo means, in accordance with playback of the 
CD area eind vfdeo area respectively of a compos- 
ite disc 

A dat£ recording disc play back, apparatus acr- 
cording to the present invention further comprises 
means for changeover of the gain of at least one 
servo airnplifie^ of the aforementioned servo mearss, 
in accordance with playback, of the CD area and., 
video ar3a .espectively of a composite disc. 

A data recording disc playback apparatus ac- 
cording to the present invention further comprises 
first means for biasing the data detection point of a 
pick-up along :a disc radial direction, second means 
for displacing the pickup along the disc radial di- 
rection, and means for changeover of at least one 
of the pulse" width and • peak amplitude of drive 
pulses which are: applied to the first means and the 
^second means in response to a jump command. ■ 

/: data recording disc playback apparatus is' 
configureci £ri:ch that; v/hen a composite disc hav- 
ing a color leicvision standard which Is d5fferen> 
from that of the play back apparatus is set on the 
apparatus; spindle servo control ;s 3xe , jted during 
playback of the video area ol the disc in accor- 
dance with a phas3 d/.ference between a playback 
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clock signal contained in a playback digital signal 
and a rsference clock signal, and output of the 
playback video signal is inhibited, with only a " 
playback digita, signal being produced as output. ^ 

Furthermore with a data recording disc 5 
playback apparatus according to the present inven- 
tion, control of the speed of rotation* of the disc is 
executed on the basis of an error signal which* is * . ' 
derived on the basis of a phase difference' between . r 
a playback clock signal contained in the /playback • .to . 
video signal and a .eference clock signal jUrrespecT A 
tive of the disc area in wh;ch playback is ;be}ng . 
perfornhed. ^ri:..., ' ^ ^ir::: ^c: 

Moreover with - a" data .recording -:disc : playback. ; - 
apparatus according to the present invention,- dur- >5- 
ing playback of a connposite disc, contrbi :of- the 
disc speed of rotaticn is executed during playback , • . 
of the CD area on the basis of an error signal ^ a i 
which is derived* from the phase differencesbe- ■\ 
tween a playback clock signal contained; in a .r (20; 
playback digital signal and a reference clock* signalf 
and is executed during playback of the video/area: 
on the basis of an error- signal -which i is cderiyed. . : : 
from the phase" difference between playback :* 
clock signal contained in' a playback^ video csignal 35 
and a reference clock signal. qoio:; s / wi: 

It is a further objective of the present invention ; 
to provide a data playback method whereby 'during : 
playback^of a composite disc, playback . operation 
can be accurately and reliably transferred, to the, so 
video area of the disc. ^ ' \ > ^ - 

It is a 'further objective of the present invention 
to provide a data playback method .which is ca- 
pable of playback o^ both CD discs and composite g ' 
discs, and in particular whereby a substantial;'^ 35 
change in the disc speed of rotatfpnfcan be ac- 
curately innplemerted during composite* .disc ; 
playback operation. . r n . 

A ' data playback method according : to the 
present invention is characterized in detection of . a 40 
condition in which the data ^detection .point of a^. 
pickup has ^reached ' a video area of a composite . 
disc, and initiation of reading out recorded .data by ; : 
the pickup at the position thus detected to thereby ^,• 
derive specific data, and is further characterized Jn . v45 
that when that data, has been; derived, the data*^^ 
detection .point iS' displaced: ;by a predetemnined,! 
number of tracks tbv/ards the GD areajof the disc,,; vj 
with playback of;, recorded data, beting * then per- 
formed. ' ■ " ^ . v -.^..at or^o'^c^o 

A data" playback method ^ according tc:i-th«, 
present invention applied ito a playback.,apparatus 
capable of'playback Gf both. CD discs; aRd.compQS- 
ite discs is characteri2ed:iri that disc* fdentifieridata 
which is recordad in = 3 lead-in area iSirsacl atjhe 55 
time of disc playback, and in that if R is judged on 
the basiy of the data thus read lhat the disc being ; 
played is a composite disc and that playback of the 


video area of that disc is designated, then the 
speed of rotation of the disc is accellerated towards 
a maximum rated speed of rotation, while the data 
detection point of the pickup is moved towards the 
video area of the disc. 

BRIEF DESCRIPTION OF THE DRAWINGS , 

Fig- Jl is a block circuit diagram of a first em- 
bodiment of a data recording disc playback ap- 
paratus according to the present invention; 
Fig. 2 is a flow chart for describing the operation 
of ths^ embodiment of Fig. 1; . ' 

vFig. 3. is a partial block circuit diagrarn of a- 
second embodiment of a data recording disc 
playback apparatus according to the present; 
invention; " 
Fig. 4 is„ a partial block ci''cuii diagram of third 
embodiment of a data recording disc playback 
apparatus according to the present invention; - , 
Fig. 5 is a bk)ck circuit .diagram of a fourth 
embodiment of a data recording disc playback 
apparatus according to the present invention; 
< Fig. 6 is a partial block circuit diagram of fifth , 
embodiment of a- data recording disc^ playback 
apparatus according to the present invention; 
Fig. '7 shows a frequency spectrurn of signals 
recorded in a video area of a composite disc; 
Fig. 8 is. a diagrani to illustrate the manner in 
which data recording areas of a composite disc 
are divided; , 

Figs.. 9A.and 98, when combined, are a block 
circuit diagram of a sixth embodiment of a data* 
recording disc playback apparatus according to 
the present invention; 

Fig. 9. is ar diagram showing the juxtaposition of 
Figs, 9A and 9B; , , 

Figs. 10 and 11 are waveform diagranns of drive 
pulses which are employed during track jump, 
operations; ; . - 

Fig. 12 is a circuit diagram of a circuit for 
changeover of-peak amplitudes of the pulses of 
Figs. 10 and 11; 
^ Fig.^. 13 is. a partial block circuit diagram of a 
seventh iembcdiment of a data recording disc 
playback -apparatus according to the present 
invention; . 
Fig. 14 through. Fig. 19 are flow charts of operat- 
ing.sequencest>which are executed, by a micro- 
computer rin.,the)Si)^h;embpdime 
tion, during playback of a.disc; , . . 
Figs;f,2p(a)tthrpughi^2Q(c) are;wavefo^ to show 
the phase : relationships betweep a playback 
horizontal sync signal, a playback video vertical 
sync signal, and a blue picture vertical sync 
signal;. , , . 

Fig. 21 is a flow chart of an operating sequence 
which is executed to bring the vertical sync 
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signal of a playback video signal and the vertical 
sync signal of a blue picture signal into a phase- 
synchronized relationship; 

Fig. 22 is a block circuit diagram of an example 
of means for detecting a video area of a corn- 
posits disc and; . ' 

Fig. 23 shows the passband'of a bahdpass filter 
used in the circuit of Fig. 22. 

DETAILED DESCRIPTION OF THE INVENTION ' 

Embodiments of the present' invention will ' be 
described in the folio wing, referring first to Figs. I 
through 6. 

In Fig. 1, a disc 1 is rotated by a spindle motor 
2, and data recorded on the disc i is read out by 
an optical type of pickup 3. The pickup 3 includes 
a built-in laser diode, object lens, focus actuator, 
tracking actuator, and photo-detector, etc. The out- 
put signals from the pickup 3 are supplied to a' 
decoder 4, and to a video derhodulator 6 within a 
video playback processing circuit 5. 

The decoder 4 produces a focus error signal, 
for example by utilizing astigmatic aberration, and 
a tracking error signal, for example by utilizing the 
3-beam method, and further performs regeneration 
of a clock signal for data demodulation purposes: 
The phase of this regenerated' clock signal is com- 
pared with that of a clock signal which is produced 
from a clock signal generating circuit 8, and geh- 
eration ' of a spindle error signal and data demodu- 
lation by an EFM (Eight to Fourteen Modulation) 
are respectively executed in accordance with the 
phase difference between these clock signals. The 
output data from the decoder 4 is converted to an 
audio signal by a D/A converter 7 (digital to analog 
converter). In addition, the regenerated clock signal 
produced from the decoder 4 is supplied to the 
clock signal generating circuit 8. The clock signal 
generating circuit 8 is configured to selectively 
output either a clock signal having a predeternhined 
frequency, or a clock signal whose frequency is 
identical to that of the regenerated clock signal, 
with this selection being performed in response to 
a servo changeover command. The focus error 
signal and the tracking error signal produced from 
decoder 4 are supplied to an optical servo circuit 9. 

The optical servo circuit 9 consists of a focus 
servo amplifier for dhving the focus actuator within 
the pickup 3 in response to the focus error signal, 
a tracking servo amplifier for driving the tracking 
actuator in pickup \3 in response to the traicking 
error signal, and a carriage servo amplifier for 
driving a carriage motor to move the pickup 3 
along a radial direction of disc 1 in response to the 
tracking error signal. The focus servo amplifier, 
tracking servo amplifier and carriage servo am-, 
plifier are respectively configured such that the 


gain of each amplifier can be increased in re- 
sponse to a sen/o changeover command. Further- 
more the spindle error signal produced from de- 
coder 4 is supplied to a spindle servo 10, which is 

5 also supjDlied with an output signal from a rotation 
control circuit 11. The spindle servo 10 is config- 
ured such as' to 'drive the spindle nnotor 2 in re- 
sponse to one of the error signals produced from 
decoder 4 and rotation control circuit 11, as deter- 

10 mined by a servo changeover command. A data 
detection point (i.e. spot) is formed on the record- 
ing surface of disc 1 by the operation of optical 
servo circuit 9 and spindle servo iC, which also 
control the relative position of the data detection 

76 point along a radial direction of disc 1, and the 
velocity of displacement of the data detection point 
with respect to disc 1 . The rotation control circuit 
11 is also configured such as to perform separation 
of the sync sigi^.al component of the vioeo signal 

20 which is produced from video demodurator 6, and 
to produce as^output an error signai, in accordance 
with an ' amount of phase difference between this 
sync signal and an output signal from referencei 
signal generating circuit 12. 

25 The video signal which is produced from video 

demodulator 6 is supplied to a time axis com- 
pensation cicrcuit 13. which is configured to apply 
time axis compensation to that video sigiial, by 
variation of a signal delay time. This can be done 

3d by employing a variable delay element such as a 
CCD (Charge Coupled Device). The arhount of 
delay produced by the variable delay element is 
determined in accordance with the phase differ- 
ence between the sync signal contained in the 

35 video signal and the output signal from reference 
signal generating circuit 12. After being subjected 
in this way to time axis compensatiori in the time 
axis compensation circuit 13, the video signal is 
transferred thi^ough a video signal processing cir- 

40 cuit 14, In which processing such as ciiaracter 
insertion, video" muting, blue image insertiohl etc, is 
carried out. The video signal is then supplied to a 
video output terminal. 

A video area detector 1 5 serves to detect when 

45 the data detection point of pickup 3 has reached a 
video area, and can include for example a reflec- 
tive or transmissivie type of photo-coupler whereby 
light ennitted form a photo-emissivei elerhent is re- 
flected or transmitted to fall upon a photo-receptive 

50 element when the f)ickup 3 reaches'a predeter- 
itiined position. A video area detection signal is 
thereby produced from the video area detectoi iS 
and IS supplied to the system controller 16. T.ie 
system controller 16 is also supplied with a signal 

65 which varies in accordance with the status of the 
video/CD designation switch. The system controller 
16 consists of one or more microcomputers (i.e. 
microprocessors), and reads in various types of 
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data, e.g. indicating that a musical itenn is being 
played, the playing operation is intermediate be- 
tween successive musical items, musical item 
numbers, performance time, etc, based upon con- 
trol signals which are contained in data supplied 
from the decoder 4. The system controller 16 
thereby issues various commands to the optical 
servo circuit 9, spindle servo 10, clock signal gen- 
erating circuit 8. etc. in accordance vyith switch 
actuations performed on an operating section (not 
shown in the drawings), which includes the 
video/CP designation switch. 

Processing by. the microcomputer of system 
controller 16 is executed in accordance with a 
program, which includes the subroutine whose 
flowchart is shewn in Fig. 2. Soecifically, when a 
switch on the operating section (not shown in the 
drawings) is actuated, thereby generating a "play" 
operation command, the processor of the micro; 
computer judges whether or not playback of a 
video area has been designated, with this judge- 
ment being based upon the status of the video/CD , 
designation switch (step 1). If it is judged in step-1 
that the . video area, has been designated, then the 
processor judges whether or not the disc 1 is a 
composite disc, with this judgement being based 
upon the TOC which is recorded In the lead-in 
area, (step 2) If it is judged in step 2 that the disc 1 
is not.a composite disc, then the processor returns 
execution to the main routine. !f it is judged in step 
2 that disc 1 is a composite disc, then execution 
moves to step 3. and the data detection point of 
pickup 3 is moved to the video area. The processor 
then initiates playing operation (step 4), and execu- 
tion then returns to the main routine. If a video area 
detection signal is generated during the execution 
of steps S3 or ?4, then the processor executes 
interrupt processing whereby servo changeover 
commands are issued to the optical servo, circuit 9, 
spindle servo 10 and clock signal generating circuit , 
8. 

If it is judged in step 1 that video area . 
playback is not designated, then the processor 
judges whether or not disc IJs a composite disc, 
on the basis of the TOC which is recorded in the 
lead-in area (step 5). If it is judged in step. 5 that 
the disc 1 is not a composite disc, then the proces- 
sor institutes restart of playing operation (step 6), 
and execution returns to the main routine. Howevef. 
If it is judged in step 5 that disc 1 is a composltej. 
disc, then execution moves to steo 7. whereby 
playing operation is started for readout of only data 
which is recorded within the area of the disc which 
contains audio data recorded in digital form (as 
described in detail hereinafter), this area being 
referred to in the following as the CD area, i.e. 
excluding the video area. Execution then returns to 
the main routine. 


In this way,, when readout of recorded data 

. . from the video area of a composite disc is to be 
performed, a video area detection signal is gen- 
erated and servo changeover commands are is- 

5 sued as a result of the processor operation, In 
response to the servo changeover commands, the 
respective gains of the focus servo amplifier, track- 
ing servo amplifier, and carriage servo amplifier are 
increased, in order to compensate for a. reduction 

10 of the effective gains of these servo systems when - 
high frequency .error signals are , supplied to these 
as a result of video area playback operation. This 
loss of effective gain is due to the effects of com- 
ponents which act as integrator elements within the 

75 . respective servo systems, such as actuators, etc. 
In this way, improved control of positioning of the 
data detection point js attained. 

Fig. 3 is a block circuit diagram of a second 
embodiment of a data recording disc playback 

20. apparatus according to the present invention. For 
simplicity of description, only the video playback 
processing circuit 5 is shown, with the remaining 
components of this embodiment (i.e. the disc 1 , 
spindle motor 2, pickup 3, decoder 4, D/A con-, 

25 verter 7, clock signal generating circuit 8, optical 
servo circuit 9, spindle servo. 10. video area detec- 
tor 15, system controller 16 and 17) being identical 
to those of the first embodiment of Fig. 1. and 
interconnected as shown in Rg. 1. In the second 

30 embodiment, the RF signal which is produced from 
pickup 3 is supplied to a time axis compensation 
circuit 13\ and an output RF signal thereby pro- 
duced from time axis compensation circuit 13' is 
supplied to a video demodulator 6, for video signal 

35 demodulation. The demodulated video signal is 
transferred through video signal processing circuit 
14 to be supplied to a video output terminal, and is 
also supplied to the rotation control circuit 1 1 . 

As for the time axis compensation circuit 13 in 

40 the embodiment of Fig. 1, the time axis compensa- 
tion circuit 13' is configured to apply time akis 
compensation to the RF signal by variation of a 
signal delay time which is produced by a variable 
delay element such as a CCD, in accordance with 

45 a phase difference between the sync signal con- 
tained in the video signal and the output signal of 
the reference signal generating circuit 12. Further- 
more, as in the embodiment of Fig. 1, the rotation 
control circuit 11 performs phase comparison be- 

50 tween the output signal from reference signal gen- 
erating circuit i2 and the sync signal which has 
been separated from the video signal, and gen- 
erates a spindle error signal in accordance with the 
amount of phase difference found by this compari- 
55 son. The spindle error signal is supplied to the 
spindle servo 10. 

The operation of this second embodiment is 
similar to that of Fig. 1. 
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Fig. 4 is a block circuit diagram of a third 
embodiment of the present invention. Only the vid- 
eo playback section 5 is shown, and the remaining 
circuit components are as shown in Fig. 1 and are 
connected as shown in Fig. 1. In the third embodi- 5 
ment. a video signal produced from video de- 
modulator 6 is supplied directly to a video output 
terminal, and is also supplied to the rotation control 
circuit 11 and to an time axis compensation signal 
generating circuit 18. As in the ennbodiinent of Fig. ' w 
1, the rotation control circuit 11 performs phase 
comparison between the output signal from refer- ' - 
ence signal generating circuit 12 and the sync 
signal which has been separated from the video ' 
signal, and generates a spindle error signal in rs 
accordance with the amount of phase difference' 
found by this comparison^ with the spindle error " 
signal being supplied to the spindle servo 10. Fur- 
thenmore, the time axis compensation signal geiri- 
erating circuit 18 is configured such as to produce 20 
as output a time axis error signal, in accordance 
with the phase difference between the separated 
video sync signal and the output signal from^ refer- 
ence signal generating circuit\l2. The time axis' ' 
error signal Js supplied to a tangentiial servo am- 25 
plifier 21, to drive a tangential mirror within. pickup 

3. Tangential/spindle servo means are thereby cori- 
figured by the tangential servo 21 and spindle 
servo 10, for controlling the velocity of displace- ' 
ment of the data detection point of pickup 3 with 30 
respect to disc 1 . More specifically, time axis com- 
pensation is applied through coarse cpntrol of the 
velocity of displacement of the data detection point, 
executed by spindle servo 10, and fine control of 

that velocity which is executed by the tangential 35 
servo 21. 

The operation of this embodiment is otherwise 
identical to that of the embodiment of Fig. 1 . 

Fig. 5 is a block circuit diagram of a fourth 
embodiment of a data recording disc playback 40 
apparatus according to the present invention. In 
Fig. 5, a disc. 1, spindle motor 2, pickup 3. decoder 

4, video demodulator 6. D/A converter 7, optical 
servo circuit 9, spindle servo 10, time axis com- 
pensation circuit 13, video signal processing circuit 45 
14, video area detector 15, system ' controller 16, 

and video/CD designation syvitch are. mutually inter- 
connected in the same way as the embodiment of 
Fig. 1. However in the embodinnenf of Fig. 5, a 
reference clock signal having a specific frequiency, 50 
produced from a reference clock' signal generating 
circuit 19, is supplied to the decoder 4. In addition, 
the spindle servo 10 is responsive to a servo 
changeover command issued from the system con- 
troller 16 for increasirig the gain of the servo am- 56 
plifier which amplifies the spindle error signal. Fur- 
themore, the time axis compensation circuit 13 is 
supplied with the output signal from clock signal 


generating circuit 20. The clock signal generating 
circuit 20 includes a quartz crystal vibrator, which 
oscillates in synchronism with the sync signa! con- 
tained in the video signal which is produced from 
the video demodulator 6. 

With the configuration described above, w^en 
the data detection point of pickup 3 reaches the 
video area of a composite disc, a video area detec- 
tion signal is produced from the video area d Sec- 
tor 15, whereby a servo changeover signal is pro- 
duced from system controller 1 6. When this oc- 
curs, the respective equalization characteristics and 
degrees of amplification ov the servo amplifiers of 
the optical ser^o circuit 9 and the soivo amplifiers 
of the spindiG servo 10 are varied such as to 
provide optimum control of positioning the data 
detection point of pickup 3 with respect to the disc 
1 and control of the velocity of displacement of the 
data detection point with respect to disc 1 . 

Fig. "6 is' a block circuit diagram of a fifth 
embodiment ov a data recording disc playback 
apparatus according to the present invention. In 
Fig. 6 only the video playback processing circuit 5 
is shown. The remaining circuit con^pcnonts (i.e. 
the disc 1, spindle motor 2, pickup 3, decoder 4. 
li/A converter 7. optical servo circuit 9, spindie 
servo 10, video area detector 15. system controller 
16, and reference cloc.< signal generating circuit 
19) are identical to those cf Fig. 5, and are iden- 
tically interconnected to those of Fig. 5, and so are 
omitted, in this embodiment, the RF signal pro- 
duced from pickup 3 is supplied to the time^axis 
compensation circuit 13*, and the output RF signal 
from time axis compensation circuit 13* is supplied 
to video demodalator 6 to produce a demodulated 
video signal. This video aigna! is transferred 
through video signal processing circuit 14 to a 
video output terimihal, and is also supplied to a 
clock signal generating circuit 20. The output signal 
from clock signal generating circuit 20 is supplied 
to a clock input terminal of the time axis com- - 
pensatioh circuit 13'. In other respects, the opera- 
tion of this embodiment is identical to that of Fig. 5, 
described above. 

Fig. 9 shows a block circuit diagram of a sixth 
embodiment 6f the present invention. In Fig. 9, a 
disc i is rotated by a spindle motor 2. and data 
recorded on the disc are read out by pickup 3. The 
pickup 3 includes a laser diode serving as a light 
source, ah optica; system including an object lens, 
a photo-detector for receiving light reflected from 
disc i, a iocus actuator Vor controlling t,ra position 
of ti'ie object lens with respect to a diita recording 
surface of disc 1 ; a tracking actuator etc. for con- 
trolling movenient of the lighi spot formed by pic- 
kup 3, i.e. the data detection point, atong a raciisi 
direction of disc 1. The output RF signal from the 
pickup 3 is supplied through an RF arnplifer 24, tc 
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a focus 5rror signal generating circuit 25 and a 
tracking error signal generating circuit 26 The RF 
signal from RF amplifier 24 Is supplied to a video 
data demodulation system 27 and to a digital data 
demodulation sys:em 28. 

The vidDO data demodulation systOTi 27 in- , 
eludes a video demodulator 27a for democ'ulating 
the playback RF signal from RF amplifier 24; to 
produce a video signal, which is supplied. to a time 
axis compensation circuit 27b. The time axis com- 
pensation circLit 27b includes a variable delay ele: 
ment such as a CCD (Charge Coupled Device), 
and applies time axis compensation by variation cf 
an amount of time delay, in accordance- with a . 
control signa" which is supplied from a time axis 
control circui: 27c. The time ads control crcuit 27c 
produces a control signa' as output, in accordar^ce 
with a phase difference between an oscillator out- 
put signal produced from a quartz crystal oscillator : 
circuit (VCXO 2:^d) and a signal produced by fre- . 
quency division of that oscillator output signal,, and , 
the horizontal sync signal and color burst signal 
contained in the video signal after transfer' through 
the time axis compensation circuit 27b- . The clock 
signal jeneratinc circuit 27d oscillates in synchro- 
nism with the horizontal sync signal contained in 
the video signa' from video demodulator 27a. A 
specific example of a configuration for such a time 
axis compensation ci-'cuit is given in Japanese Pat- = 
ent Laid-open No 56-102182. Detailed description 
will therefore be omitted. After being subjected to 
time axis compensation in the time axis compensa- 
tion circuit 27b in this way, the video signal is 
transferred through video signal, processing circuit 
27e. to be supplied to a video signal output tenni-- 
nal 29. The video sjgna! processing circuit 27e 
executes processing which includes video muting 
(whe eby the video signal is selectively Inhibited, 
from transfer to output terminal 29), characteristic 
insertion or blue picture insertion, based, upon char- 
acteristic data supplied from the character gener- 
ator 27f. • 

The digital data demodulation system 28 in- 
cludes a selector switch 28a, whose connection 
status is determined in accordance w'th the disc . 
area (i.e. CD area of video area) which is being 
played, during playback of a composite disc. Dur- 
ing playback of a CD area, switch 28a is set to the 
a position .thereof, and is set to the b position 
during playback of a video area. Changeover op- 
eration of s'/vitch 28a is performed in response to a 
changeove/ command which is jssued^.frpnri the 
system controller 47 (described hereinafter). When 
a composite disc is being played. ,the, speed of 
rotation of the disc will differ substantiaUy. depend- 
ing upon whether the CD area or the video area is 
t>eing played. Furthermore, the PCM audio signal 
will be, for example, an EFM (Eight \o Fourteen 


Modulation) digitaf signal, which is superimposed 
upon an FM modulation video signal at the time of 
recording the disc. Since the EFM signal has an 
adverse effect upon the low frequency components 

5 of the FM Video signal, the EFM signal is recorded 
at a level, which is lower than the video carrier level 
by several tens, of dB. although the degree of 
modulation is the same for both the EFM and video 
signals. This is illustrated in Fig. 7. Thus, the 

10 frequency characteristic and amplitude of a 
playback EFM signal will both be different, for the 
cases of. CD, area playback and video area 
playback respectively. However with the present 
invention, a, common dernodulated system is used 

16 for both forms of, EFM signal playback. This is 
made possible by switching which is applied to the 
signal processing systems for EFM signals of the 
CD area and the video area respectively. 

During playback of the CD area, the playback 

20 RF signal is ^ an EFM signal, which is subjected to 
frequency characteristic compensation by the 

* equalizer circuit 28b. having a predetermined 
equalizer characteristic, .and is amplified by a pre- 
determined amount of gain by amplifier 28c During 

.?5 playback of the video area, on the other hand, the 
playback RF signal is an FM video signal which is 
combined with an EFM signal. The EFM signal is 
extracted from the playback RF signal by an EFM 
extraction circuit 28d (e.g. a low-pass filter), then is 

. 30 subjected to frequency characteristic compensation 
by the. equalizer circuit 28e, which has a different 
equalizatipn characteristic from the equalizer circuit 
28b. to tie then amplified in amplifier 28f; which 
has a higher gain than that of arhplifier 28c. In this 

35 way, an EFM signal is derived whose frequency 
characteristic and amplitude are identical to those 
of the EFM signal obtained during CD area 
playback. 

During playback of a CD disc, the selector 

40 switch 28a is held in position a. 

The playback EFM signal selected by the se- 
^ lector switch 28a is supplied to demodulation and 
error correction circuit 28g. which performs de- 
modulation of the Ef^M signal, and write-in of the 

45 demodulated signal to a memory (not shown in the 
drawings) such as a RAM (random access mem- 
ory)., and also performs control of this RAM based 
upon a reference clock signal produced from an 
reference' ciqck sighaj gerierating circuit 28h. to 

50 perform data operafibns vdr executing data iriter- 
leaving ' an^ error Checking, by using parity bits 
contained in the data. The demodulation and error 
correction circuit 28g also performs frequency di- 
vision of the reference clock signal from reference 

55 clock signal generating circuit 28h, and frequency 
division of the frame sync signal which is detected 
in the EFM signal, and detects the amount of 
phase difference and frequency difference t>etween 
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the resultant frequency-divided signals. The de- 
modulation and error correction circuit 28g thereby 
produces a spindle error signal, in accordance with^ 
these phase and frequency differences, which Ms 
supplied to an equalizer circuit 42, and also pro- ' 6 
duces an error-corrected digital audio signal which 
is processed in an audio signal processing circuit 
28i, consisting of a D/A converter, a de-glitcher - 
circuit, etc, and is then supplied to a pair of left and 
right-channel audio signal channel output terminals- io 
30Land30R. 

A focus error signal generating circuit 25 
serves to detect an annount of deviation in the 
vertical direction of the light spot which is focussed 
on the recording surface of disc 1, with respect to 76 
that recording surface, and produces a focus error 
signal by for example utilizing astigmatic aberra- 
tion. The tracking error signal generating circuit 26 
on the other hand serves to ^detect an amount of 
deviation of the light spot with respect to the re- 20 
cording surface of disc 1, along the direction of a 
radius of the disc, and produces' a trackirig error 
signal by a known detection method such as the 3- 
beam method. The output signals from the focus 
error signal generating circuit 25 and the tracking 25 
error signar" generating circuit 26 are applied to " ' 
equalizer circuits 31 and 32 respectively, which 
perform compensation of the frequency character- 
istics of the respective error signals, and are then 
transferred to amplifiers 33 arid 34 respectively. 30 
and then supplied to drivers 35 and 36. The resul- 
tant outputs from drivers 35 and 36 are diive 
signals which are respectively supplied to a focus 
actuator and tracking actuator (not shown in the 
drawing), which are built-into the pickup 3. 35 

As mentioned hereinabove; the speed of rota- ' 
tion of a composite disc is extremely different* ^ 
during playback of a CD area and a video area ' 
respectively <as illustrated in Fig. 8). During 
playback of the video area, the disc acceleration 40 
values which are used for focussing and trackirig 
are therefore increased, by comparison with 'the ■ 
values which are utilized during CD area playback. * 
To perform tracking and focussing compensa- 
tion, the equalization characteristics of equalizer 45 ' 
circuits 31 and 32 and the gains of amplifiers 33 
and 34, used in the focus and tracking servo sys- 
tems, are respectively changed over, for playtjack' 
of a CD area arid a video area riespectively. This" 
changeover is executed by switching of ' elements so 
within the respective equalizer cii-cuits and am- 
plifier circuits. Specitically, when changeover is ex- 
ecuted from CD area lO video area playback opera- ' - 
tion, servo chai igsover commands are issued by ' 
the system controller 47, whereby trie equaUzaiion ' ' 6S 
characteristics of the equalizer circuits 31 and 32 - 
are changed such as to provide appropriate f re- 
quency characteristics for the respective error sig- 


nals. In addition, the gains of amplifiers 33 and 34 
are respectively increased, to provide the appro- 
priate amplifiers for the respective error signals. In 
this way. although, the frequencies of the respective 
error signals are increased during > video area 
playback, by con»parison with CD area playback, 
satisfactory focussing and tracking operation are 
attained in the same way as during CD area 
playback. : ' 

With the present embodiment, changeover of 
the respective > equalization characteristics of the 
equalizer circuice 31 and 32 and of tfie respective 
gains of annpiifiers 33 and 34 are executed by 
switching of elements within trie circ jits 31 to 34. 
However it would be equally possible to provide 
separate ■ equalizer circuits and amplifiers having 
appropriate fixed equalization characteristics and 
gain values for each of the servo systems, with the 
appropriate equalizer circuits and ampliviers being 
selected for CD area and video area playback 
respectively'! J 

The tracking error signer produced from the 
tracking error signal generating circuit 26 is sup- 
plied to ah LPF (low-pass fiker) 37, to derive the 
low-frequency components of that signal. The low- 
frequency components are then supplied through 
equalizer circuits 38 and 39 to driver 40, wfiich 
thereby produces a drive signal for driving a car- 
riage motor 41. The carriage motor 41 constitutes a 
motive source for a carriage (riot shown in the 
drawings) which moves pickup 3 along a radial 
direction of disc 1. A carriage servo system is 
thereby configured. In addition, the spindle error 
signal produced from the demodulation and error 
correction circuit 28g in the digital data demodula- 
tion system 28 is transferred through equalizer 
circuit 42 and ampiifier 43 to be supplied to driver 
44, whereby a drive signai is produced for driving 
spindle motor 2 to rotate the disc 1. A spindle 
servo system is thereby configured. ' 

As in the case of the focus and tracking servo 
systems, chaiigebver of the equalization cha.'acter- 
istics of equalizer circuits 38 and 42, and the gains 
of ampliviers 39 and 43 in the carriage servo circuit 
and spindle servo circuit, is executed for playback 
of the video area- and CD ar^ea respectively, to 
thereby ensure stable servo circuit operation duririg- 
video area playback: Changeover of the respective 
equalization- characteristics and gains is executed 
by switching of elements' within tae equalizer cir- 
cuits arid amplifier circuiis.' Hovvcver it v^ould be 
equally pboSlLle to provide separate equalizer cir- 
cuits and amplifiers fiaviny appropriate fixec equal- 
ization characteristics and gain values for each Oi 
the servo syster.'*s, &ud to arrange that the appro- 
priate equalizer circuits and amplifiers are cielected 
for CD area and video area playback respectively.- 
The present embodiment has t>een described 
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on the assumption that the focus, tracking, carriage 
and spindle servo systems are all selectively 
changed in accordance with CD area playback 
operation and video area playback operation. How- 
ever in some cases it may be possible in practice 5 
to obtain satisfactory results by executing chan- 
geover of the equalization characteristic and am- 
plifier gain of only one (but at least one) servo 
circuit, for example the tracking servo circuit. 

During search operation, the tracking servo ic ; 
loop is held in the open state, and track Jumping by . 
one track at a tim? is executed by applying kick 
pulses A and brake pulses B. as shown in Fig. 10- 
(a), to the tracking actuator. In addition as shown in - 
Fig. 11(b), track jumping over a nirmber of tracJcs at 75- 
one time, e.g. 10 to 100 tracks, is executed by 
applying a pulse C to the carriage motor 41 in 
addition to the pulses A and B applied to the 
tracking actuator, as is wall known in:the art. The - , 
kick pulses A, brake pulses B and drive pulses^^C ■ .?0: 
are produced by the system controller 47, and- are 
supplied to the drive-s 36 and . 40 . Rg. 10(b) ^ 
shows the waveform of the tracking error signal as 
the light spot of pickup 3 moves laterally across , , 
one track. . The forms of pulses A. B and C are 25,, 
respectively changed over for. CD area and video \ , 
area playback operation, in accordance with the 
different speeds of disc rotation which are used. ; 
Specifically, if there is disc eccentricity, then since 
the speed, of rotation of the disc during video area 30 
playback is^ high, the time required to complete 
each jump operation must be made shorter than in 
the case of CD area playback, in, order to reduce 
the adverse effects of disc eccentricity, Fpr this, , _ 
reason, the widths a, b and c of pulses A to C ,35 
respectively are made greater during video area 
playback than during CD area playback, to thereby 
increase the amotnt of drive power which is sup- : / 
plied to the tracking actuator and the carriage no- , t c. 
tor 41 during each pulse. The determi nation, of the 40 
widths of pulses A, B and 0 and changeover of the 
pulse widths between CD area and video area 
playback operation respectively can be easily im- 
plemented by. the microcomputer which constitutes 
the system controjier 47. Instead :Ofr .performing ^ 45 
changeover of the respective widths of pulses ^, B, ^^^^ i. 
and C, it would be equally^possible as shown in 
Fig. 12, ;to var\' the peak amplitudes;, d , and e _ 
(shown in Figs. 10 and 11> in accordance, with 
video area; and CD ar^a, playback; This c?n be : 50, 
accomplished as showri by using - chanrecver 

switches 34a and 34t>. to setect the appropriate 

peak values of pulses A, B an^ C respe^+i*'e!y, to . 
be supplied to the tracking actuator and to the 
carriage motor 41 . 55 

The assignee of the prerent invention has 
found, from practical experiments that optimum op- 
eration can be obtained during single-track jump- 


ing, by making the peak value d of kick pulses A 
and brake pulses B larger during video area 
playback ;than during CD area playback, and mak- 
ing the pulse width of the brake pulses B more 
narrow during video area operation than during CD 
area operation. 

The position, detector 46 serves to detect when 
the light from pickup 3 reaches a position cor- 
responding to the boundary between the CD area 
and the video area of a composite disc, as pickup 
3 moves radially across the disc, and produces a 
corresponding detection signal. This signal indi- 
cates that the pickup 3 has reached the video area. 
Since the position detector 46 functions to detect 
the position of pickup 3 during movement of the 
pickup, it is. undesirable that position detector 46 
should apply a load to pickup 3, and should there- 
fore preferably consist of a combination of a photo- 
emissive, and a photo-receptive element, with light 
from the photo-emissive element being transmitted 
to (or shielded from) the photo-receptive element 
when the pickup 3 attains a. predetermined posi- 
tion. Thus, the position detector 46 can consist of a 
reflective pr^ transmissive type of photo^coupler. 
Alternatively, the position detector 46 can include a 
slider form of potentiometer which is coupled to 
move with pickup 3, and which produces an output 
signal in accordance with the amount of displace- 
ment of pickup 3, together with a converter which 
receives the output signal from the potentiometer 
and compares that signal with a reference value 
signal, to produce an output signal indicating that 
the pickup 3 has reached, a predetermined position 
when the potentiometer output signal coincides 
with the reference value signal. The sensing posi- 
tion can Jor example be the position at which the 
light spot of pickup 3 reaches the audio lead-out 
area shown in Fig. 8, the boundary between the 
audio lead^out area and the video lead-in area, a 
position which is within the video lead-in area, the 
boundary between the video lead-in- area and the 
video program area, or a position within the video 
program area. However, from considerations of me- 
chanical error and deviations between different 
discs, it is preferable that the sensing position be 
made an intermediate pcsition within the video 
lead-in area. 

The detection signal produced from position 
detector 46,1s supplied .to the system controller 47. 
The system controller 47 also receives disc des- 
ignation data from the operating section 43, which 
indicates whether the disc to be played is a CD or 
a composite disc, as wejl as mode designation data 
which indicates (during playback of a composite 
disc) whether playback of the CD area alone, 
playback of the video area alone, or playback of 
both of these regions is to be performed. jSelection 
of this mode designation data can be performed, 
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for example, by toggle operation of a tactile switch 
or changeover operation of a slider switch or push- ' 
button switch, provided in the ojDerating section 48. 
Alternatively, selection of the mode designation 
data can be performed by remote control, irrespec- 5 
ttve of the operating section 48, e.g. by using a 
wireless remote control unit or a wired remote 
control unit! ' * . . 

Since the systerh controller 47 is based on a ' 
microcomputer, it executes various functions, in- io 
eluding interchange of data between the video data ^ 
demodulation system 27 and the digital' data de- 
modulation system 28 via a bus 45',' and also 
generates changeover commands for selector 
switch 28a of the digital data demodulation isystem is 
28 and for the equalizer circuits and amplifiers of 
the respective servo systems, in accordance with 
detection signals from the position detector^. The 
system controlier 47 also geherateis cbrhmands for 
driver 50 of motor 59, which is the motive source 20 
for a loading mechanism (not shown in the draw- 
ings) which executes automatic transfer of a idiisc 
between a disc entry aperture in the outer case of 
the playback apparatus and the disc playing posi- ' 
tion. The system controller 47 also is supplied with 25 
FG (Frequency Generator) pulses which are pro^ 
duced by a frequency generator 52 that is coupled 
to the spindle rnotor 2. The system controlier 47 
counts a number of clock pulses having a specific 
frequency, which occur witiiiri one period between 30 
successive FG pulses, and computes the speed of 
rotation of the spindle motor 2 (i.e. the speed of 
rotation of disc 1) based upon this count value and 
the clock pulse frequency. 

In the erribodiment described above, irrespec- 36 
five of the area' of the cornposite disc which is * 
being played, the. demodulation and error correc- 
tion circuit 28g of digital data demodulation system 
28 generates a spindle error signal in accordance 
with the phase difference between the fraine sync 4o 
signal within the EFM signal and a reference clock 
signal, and controls the speed of rotation of spindle 
motor 2 based upon this error signal. As shown in 
Fig. 13, the configuration is such that control of the 
rotation of spindle motor 2 is execijted in accor- 45 
dance with an error signal produced from the de- 
modulation and error correction circuit 28g of digi- 
tal data demodulation system 28, during CD area 
playback, while control of spindle motor 2 rotation 
is executed in accordance with a phase difference so 
between the horizontal sync signal in the video 
signal and a reference horizontal sync signal during' 
video areja playback. / ' ' 

More specifically, as shown in Fig. 13, the time - 
axis control circuit 27c' of a video data demodula- 55 
tion system 27' controls a time axis compensation 
circuit 27b in accordance with a phase difference 
between a reference horizontal sync signal pro- 


duced from the reference sync signal generating 
circuit 27g and a playback horizontal sync signal 
which is separated from the video signal. Further- 
more, the spindle error signal generating circuit 
27h performs phase comparison between the hcri- 
zohtai sync signal separated from the video signal 
(prior to application of tirhe axis compensation to 
the video signal) and the reference horizontal sync 
signal, to ' derive the phase difference between 
these syric signals, and produces a phase dif- 
ference signai which is supplied as a spindle error 
signal to one input of the changeover switch 53. A 
changeover switch 28j is set to the a position 
thereof ' during CD area playback, and to the b 
thereof during video area playback, under the con- 
trol of a cchangeovei' command from the system 
controller 47.- A clock signal generating circuit 28h' 
of digital signal processing system 28* is controlled 
by the output from switch 28j to generate a refer- 
ence clock^signal having a predetermined frequen- 
cy durifig CD ai-ea playback, and a clock signal 
which is synchronized with the playback clock sig- 
nal contained in the EFM signal, during video area 
playback/ Error corirection. etc. are performed on 
the basis of the clock signal which is produced 
from 28h'." while in addition the difforancos in fre- 
quency and phase between the reference clock 
signal ano the frame sync signai during CD area 
playback arfe used to derive a spindle error signal 
which is supplied to the other input of switch 53. 
Tfie svvitch 53 is controlled by a changeover com- 
mand from system controller 47 such as to be set 
to the a position thereof during CD area playback, 
and to the b position during video area playback. 
Spindle servo control is executed based on the 
spindle error signal which is derived by the de- 
modulation and error correction circuit 28g of the 
digital data dernoduiaiion system 28. during -CD 
area playback, and an spindle error signal deter- 
mined by the pfiase difference between ' the 
playback horizontal sync signal and a reference 
horizontal sync signal during video area playt>ack. 

Operating* sequences which are executed by 
the micrbconriputer constituting system controller 
47 of this embodiment of the invention during com- 
posite disc playback operation wiil now be oe- 
scribed, referring to the flowcharts of Figs.' 14 
through 17. 

As shown in Fig. 8, a composite disc'includes 
a CD^ area- and a video area, with each of these 
regions having a lead-in area. Each iead-in area 
includes a TOO -{table of cdntehts) recorded there- 
in, wrtich e)C{Dresses the progi am contents of that 
area. In addition, the TOC of an audio area in- 
cludes daita which indicates whether or not the disc 
is a compdsile disc. 'Furthernior^ the NTSC stan- 
dard is used as a color television standard mainly 
in Japan and the U'.S.A., while the PAL standard is 
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used mainly in European countries. Both of these 
standards are utilized in composite discs, and 
therefore the TOC of an audio tead-in area in- 
dicates whether the disc, contains data in accor- 
dance with the NTSC standard or the PAL stan-. 5 
dard. Basically,- NTSC standard composite discs 
must be played on NTSC standard playback ap- 
paratus, while PAL standard composits discs must 
be played on a PAL standard playback apparatus. , , .. . - j 
The fol.'ow'ng description will be given for the. ^rl^ \ 
case of a disc player which employs the NTSC . ^ 
standard. Referring , to Fig, 14, it will be assumed 
that the disc has already been set in the playing • , - 
position. Jn thjs condition, when a start comrnand ls 
issued from the operating section 48, then /firstly 
the carriage motor 41 is activated to mo\'e pickup 3 .- , 
to the innermost peripheral position of the disc 
recording area (step 1). A sersor switch is provided 
for sensing, when -this innermost peripheral position - . 
has been reached, and when this is sensed, focus- .20 
sing of pickup 3 is performed. The TOC data of the 
lead-in area at the disc inner periphery is then read- 
in (step 2); AFter completion of playback of the. 
lead-in area, a judgement is made as to whether or 
not the TOC data :has been read in. If it is judged 25 
in step 3 that- the TOC data has been read in, then 
the processor judges whether or not the disc is a 
composite disc, based upon the contents of the , 
TOC. (step 4). A. decision is then made as to 
whether or not the disc ^ is an NTSC standard disc 30 
(step 5). . . .. 

If the disc is found not to be a composite disc 
in step 4, then since this indicates that the disc 
must be a CD disc, , operation is changed to the .CQ 
play mcde (step 6). If it is judged in step 5 that the 35 
disc is a NTSC type, then operation changes to the 
NTSC standard composite disc play mode (step 7). 
On the other hand. If it is judged in step 5 that the 
disc is not cf rJTSC standard, then operation 
moves to the PAL standard composite disc play> 40 
mode (step 8). Furthermore, if it is found in step ,3 
that the TOO data could not be read, e.g. due to 
some reason such as damage or dust on the disc, 
then it will not be possible to determine the type of . 
disc, or!d so it is provisicnally assumed that the .46 
disc to be played is a composite disc, and the 
composite disc play mode is entered (step 9>. 
When each- of the, above play modes is entered, 
then an operating sequence is executed, as shown, , , 
in flow cherts described -hereinafter. However, the ,.50 
playback pperatipn of the pp piay, mode (step 6)Js^ , . 
well known, and therefore, description of this will be 
omitted. . . : - 

Upon completion of the sequence of operati9ns 
of a play mode, execution returns to the main 55 
program flow, and A decision is then nnada as to 
whether or not playback of all of the, program data 
has been completed (step 10). If data playback has 


been completed, then the carriage motor 41 is 
driven to move the pickup to its home position, 
(step 11), and loading motor 49 is driven whereby 
a loading . mechjanism (not shown in the drawings) 
performs disc ejection (step 12). This completes 
the operating sequence. 

Playback operation in the NTSC standard com- 
posite disc play mode (step 7) will be described, 
referring to the flow , chart of Fg. 15. During 
playback of a composite disc, the area (or areas) of 
the disc which iV required to be played is des- 
ignated -by the. user. e.g. by actuation of a switch 
on operating section 4)3. A decision is made as to 
whether the video. area alone is to be played, with 
this decision being ^ made in accordance with mode 
designation data . which are supplied from the op- 
erating section \48. This data may. designate 
playback of only the CD area, playback of only tiie 
video area, .or playback of. both the video area and 
the CD area (step 20), If playback of the video area 
alone is not designateql, then CD area playback is 
initiated, (step 21). During playback of the CD area, 
audio data will, of course be played back. However' 
a, "blue picture" may also be produced to be 
displayed on a television monitor (not shown in the 
drawings), based on "blue picture" data produced 
from character generator 27f. as a result of signal 
switching operations executed by video signal pro- 
cessing circuit 27e of video data demodulation 
system 27. When it is detected that playback of the 
CD area has been completed (step 22). then the 
processor judges whether or not playback of , the 
CD area alone is designated, based on the mode 
designation which is then read in (step 23)'. If CD ' 
area playback alone is designated, then execution 
returns to the main flow, shown in Fig. 14. It. should 
be noted that if CD area playback alone is des- 
ignated, "then search, scan, program play, and re- 
peat operations, etc., will only be possible within 
the CD area. . , 

If it is judged in step 23 that playback of the 
CD area alone is not designated, then this signifies 
that playback of both the video area and CD area is 
designated, and therefore, the spindle motor 2 is 
accelerated towards the maxinnum rated speed of 
rotation (step 24). When it is detected that the data 
sensing light spot of pickup 3 has reached a spe- 
cific position, e.g. a central position in the video 
lead-in area (this detection being based on a de- 
tection output from pposition detector 46) (step 25), 
read-ih of the video TOC data from that lead-in 
area is initiated (step 26), then* the processor 
judges whether or not the TOC data has been read 
in (step 27). If it is judged in step 26 that this data 
has not been read in, then this is judged to indicate 
that the position at which the data detection point 
has halted is past the video lead-in area. The 
tracking actuator ot pickup 3 is then driven to 
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execute a jump back by the data detection point 
over a predetermined number of tracks (step 28). 
Execution then returns to step 26/ and i^ead-in of 
the playback TOC data is again attempted. Steps 
26, 27, and 28 are repetitively performed until it is 5 
judged In step 27 that the TOC data has been read 
in. When this occurs, execution moves to video 
area playback operation (step 29). Both an FM 
modulated video signal and a PCM audio signal 
superimposed thereon are recorded in the video io 
area, and both of these signals are played back 
during video area playback. If it is judged that the 
position at which the light spot of pickup 3 (i.e. the 
data detection point) has halted is past the video 
lead-in area, but that it has been possible to read In 76 
the progranS data, then since position data for the * 
light spot can be derived on the basis of the data 
which have thus been been read in, it Is possible to 
compute a jump quantity (using this position data) 
whereby the light spot will be brought within the 26 
video lead-in area by jumping backward. Further- 
more, since identical TOC data^ are repetitively 
recorded within the video lead-in area, it is not 
necessary for read-in of this data to begin at the 
leading part of that lead-in area. * 25 

If playback of both the CD area and the video 
area is designated. ' then search, scan, program ' 
play, and repeat operations, etc., can be carried 
out for the CD area alone, or for the video area 
alone. In addition, search operations extending 30 
from the CD area through the video area, or ex- 
tending from the video area through the CD area^ 
can also be performed, as also can a "repeat" 
operation applied to both of these areas (i.e. with 
the program, contents of both the video area and 35 
CD area being repeated. 

If it is judged in step 20 that playbaqk of only 
the video area is designated, then the spindle mo- 
tor 2 Is accelerated to its maxlmuiri rated speed of 
rotation for video area playback ( step 30 ). 40 

At the same, time, the carriage motor 41 is" 
driven for accelerated rotation, whereby pickup 3 is 
moved at. high speed towards the video lead-in 
area (step 31 ). Execution then moves to step 25: If 
playback of only the video area is designated, then '45 
search, scan, program, play, and repeat operations, 
etc., can be carried out only within the video area' 

If control (address) data read-in from the video 
area is performed by using Q-channel data of a CD ' 
format sub-code signal, then since as described ' so 
hereinabove an EFM signal Is recorded in the video 
area at a level sufficiently lower than that of the 
video carrier level (see Fig. 1), the data read error 
rate during read-out of this control data will oe 
approximately three times as high as during CD 55 
area playback. 

However it Is possible to lower the read error 
rate for video area playback, by executing read-In 


of the Q-data a plurality of times, e.g. by a maxi- 
mum of three times, and examining the respective 
data obtained in these read-in operations for mutual 
correlation, to thereby judge whether of not the 
data are correct If Insufficient correlation is found, 
then these operations can be repeated until correct 
data are obtained. Such read-in error correction 
judgements are performed by the microcomputer 
of this embodiment of the present invention, and an 
operating sequence, i.e. subroutine for the process 
is shown in the fiow chart of Fig. 18. f 
As showri in Fig. 18, data obtained during first, 
second and third successive read operations (i.e. 
for reading of O-ciata as described above) are 
designated as A, B and C respectively. The ad- 
dressed at vvliich the data thus read ;n are succes- 
sively stored are increased by one, each time new 
data are read in. Rrsti data A are read In (step) 70), 
then data B (step 71). and then the processor 
judges whethei or not B - A + 1 (step 72) 3 ' this 
condition is met, then this Is judged to indicate that 
both data A and B arc correct, and so data B (from 
the secorici read operation) is used thereafter (step 
73). If tlriere is insufficient ifiutua! correlation be- 
tween A and B.-then it is judged that one of these 
contains errors; and a third read operation is ex- 
ecuted to obtain data C. A decision is then made 
as to whether or not C = A + 2 (siep 75).. If this 
condition is satisfied, then this is judged to indicate 
that both A aind C are correct, and data C (read ir. 
by the third operation) are useid thereafter (step 
76). If the condition of step 75 is not met, then a 
decision Is then made as to whether or not C = B 
+ 1 (step 77). If this condition is satisfied, then 
execution moves to step 76, and data C are used 
thereafter: If however the condition of step 77 is not 
satisfied, then execution returns to step 70, and the 
process described above is repeated. 

Thus, during the sequence of operations de- 
scribed above, firstly, data A and 3 are read In, 
and if there Is a satisfactory correlation between 
these, no further data read operations are per- 
formed and the data B (from the second read 
operation) are used thereafter. Iv there is insufvicient 
correlation between A and B, then a third data read 
operation is performed, to obtain data C. If data C 
Is correctly correlated v/ith either data A or B, then 
C (obtained from the third read operation) is used 
thereat ter^ It should be noted -that although in this 
embodifne'nVa maxinn'urn of thr-ee data read oper- 
' 'ations are executed, tJie"^ inverition is no< limited to 
this number . " ' • - - . f . 

the 6pi;ra'Jng sequence vor playback in the 
PAL st^ndarc? composite disc piay mode (i.e. step 
8 in Fig. 14 described above) v/ili now be de- 
scribed with reference to the flow chari of Fig. 16. 

In Fig. liB. the operations in steps 30 to 45 anc* 
steps 50 and 51 are identical to the operations 
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performed in steps 20 to 25 and 30, 31 respec- 
tively in the flowchart of Fig. 15. In step 45, sens- 
ing of a detection signal produced from position 
detector 46 is performed. If it is judged in step 45 
that the light spot of pickup 3 is within the video 5 
area, a decision is then made as to .whether or not 
servo CDntrcl is to be applied to the spindle motor 
in accordance with a spindle error* signal derived 
on the basi? of the frame sync signal of the EFM 
signal produced by demodulation and error correc- to 
tion circ uit 28g of digital data demodulat on system . 
28 (step 46). Such servo control will be referred 4o 
in the foUov/ing simply as EFM servo control. If it is 
judged that EFM servo control is to .be imple- 
mented, then changeover to EFM servo control is 75 
executed (step 47). More specifically, in the 
playback apparatus embodiment shown in Fig. 9, 
the spindle servo system is placed under EFM 
servo control, irrespective of the p'ayback area of 
the disc, whersas in the case of the playback. ^20 
apparatus errbodiment of Fig. 13, EFM servo con- 
trol is only applied during playback of the CD area., 
while during playback of the video area, spindle 
servo control is executed in accordance with a 
spindle error signal which is der;ived based on. the . as 
regenerated horizontal sync signal produced from 
video data demodulation system 27' (this form of 
spindle servo control will be referred to in the 
followirg as yidec servo control). Changeover be^ 
tween EFM servo control and video servo control is. so 
automatically carried out. In the case of the em- 
bodiment of Fig. 13, a changeover operation can 
be executed to place the spindle servo system 
under EFM servo control. - i , 

If an NTSC standard playback appa-^atus is 35 
used to play a PAL standard composite disc, video -.^ 
servo control is employed during video area, ^ 
playback. This is due to the fact that, since the 
color television standards of the disc and the play- , 
er apparatus are mutually different, it is not possi- 40 
ble to achieve synchronism. Thus, not only is it 
impossible to execute playback of the video data, 
but it is also not possible to obtain the audio data 
which -is recorded in the video area, Howeyer all 
discs , have a common CD format, so that although 45 
playback of the video data in the. video area is not 
possible, it w-ll normally be possible to execute 
playbacrk of the audio data in the. video area by 
using EFM servo centre!. Changeover. to .EFM ser- ,, 
vo control for ti^fs purpose cani; only jDe performed . 50 
with the embodiment of the present invention 
shown ir Fig. 13. In such a case, since, playback of 
the video d?ta is not possible, muting is applied to 
the video output signal from video signal process- 
ing circuit and only the audio data are , output 56 
(step 48) A!sc, at this time, an indication is pro- 
duced on . display unit 51 . which signifies that a 
PAL standard composite disc has been inserted 


into an NTSC standard playback apparatus (step 
49). Execution then returns to the main flow shown 
in Fig.. 1.4,;The display unit 51 can for example 
employ light-emitting diodes which are caused to 
flash. However the invention is not limited to such 
an arrangement. Alternatively, rather than produc- 
ing an indication on display unit 51. an indication in 
the form of character data, for example, can be 
produced on a television monitor (not 'shown in the 
drawings). 

The above description has been given for the 
case of a PAL standard composite disc being 
played on a NTSC standard apparatus in accor- 
dance with the above embodiment, however similar 
considerations will apply in the case of playback of 
an NTSC. standard composite disc on a PAL stan- 
dard playback apparatus. In that case too. it will not 
be possible to execute playback of video data from 
the video area, but playback of audio data from 
that area wilLbe possible. 

Furthermore, in the description of the above 
embodiment, playback of audio data alone from the 
video area is performed, when a composite disc is 
inserted in the playback apparatus wh9se television 
standard is different from that of the disc. However 
it would be equally possible to eliminate playback 
of any data from the video area in such a case, or 
to arrange that the disc is immediately ejected. 

The playback operation sequence for the case 
in which the composite disc play mode is selected 
(in step 9 of Fig. 14) will be described, with refer- 
ence to the flow chart of Fig. 17. Firstly, a decision 
is then made as to whether or not playback of the 
video area alone has been designated, with this 
decision being based on the mode designation 
data from ^ operating section. 48, which can des- 
ignate playback of the CD area alone, playback of 
the videiD area alone, or playback of both of these 
(step 60). If it is judged in step 60 that playback of 
the video area alone is not designated, then execu- 
tion moves to CD area playback operation (step 
61 ). During, playback of the CD area, playback of 
audio data will of course be performed. However a 
"blue picture" may also be produced to be dis- 
played on a television monitor (not shown in the 
drawings), based on "blue picture" data produced 
from character generator 27t. as a result of signal 
switching operations executed by video signal pro- 
cessing circuit 27e of video data demodulation 
system 27. DUrihg this CD area playback, a de- 
cision is then made as to whether or hot playback 
of the video area alone has been designated, i.e. 
from the operating section 48. If this does not 
occur, then execution returns to step 22 of the flow 
shown in Fig. 15. 

If video area playback is designated while CD 
area playfcjack is in progress, or if it is judged in 
step 16 that playback of the video area alone has 
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been designated, then the spindle motor 2 is accel- 
erated towards the maximunn rated speed of rota- 
tion for the video area (step 63). At the sanrie time, 
motor 41 .is set in high-speed rotation, to move the 
pickup 3 rapidly towards the video, lead-in area 6 
(step 64). A decision Is then made as to 'whether or 
not the position detector 46 has issued a detection 
signal which indicates that the video area' has been 
reached by the light spot (step 65), and then the 
processor judges whether or' not the spindle servo io 
loop has attained the lock-in status (step 66)1 If 
lock-in has been achieved, then execution moves 
to step 26 of the flow shown in Figl. ' 1*5. The 
spindle servo lock-In condition is detected by the 
spindle servo system (for example as' described in 75 
Japanese Utility Model Laid-Opeh No. 57-134774), 
which thereupon supplies a lock-in detection signal 
to the system, coritroller 47. 

If on the other hand spindle servo lock is not 
achieved, then although the disc which is being 20 
played was proyisipnaliy judged to be a corinposite 
disc, at the . point in time when the TOG contents 
were read {i.e. step 3 in the fjow chart of Fig. 5) 
since spindle servo lock has not been achieved, 
(i.e. due to the fact that it has not been possible to 25 
derive a playback sync signal which corresponds 
to the reference sync signal) this proves that the 
disc is not in fact a composite disc, but Is a CD 
disc (step 67). The pickup 3 is then moved to a 
predetermined position (step 68). Various positions 30 
can be envisaged for this predetermined position, 
for example in a case in which video area playback 
was designated while CD area playback was in 
progress, the predetermined position can be the 
position of the data detection point at the time 35 
when a change to video area playback wais des- 
ignated. Alternatfvely, the position could be the 
start of the musical item which was being played 
when the change was designated, or the start ol 
the musical item which immediately succeeds the 40 
Item which was being played when the change was 
designated, or (if the musical item being played at 
the time of change designation was the last item of 
the CD area) the predetermined position can be 
made the start of the first riiusical item of the CD * ^45 
area. Alternatively, after it has been proved that the 
disc being played is a CD . disc,, the playback 
apparatus could be set in a "stop" condition. In 
addition, the playback apparatus preferabiy in- 
cludes means whereby, in the event that it is so 
proved that the disc being iDlayed is'a CD diisc, 
subsequent designations of video.' area playback 
are ignored. 

If an access, pause, stop or other operation is 
performed during video area playback, or it a 55 
search or other operation in the CD area is ini- 
tiated, then the display appearing on the television 
monitor will change from the playback video pic- 


ture to the "blue picture". However when this chan- 
geover is carried out, the vertical sync signal of the 
playback video signal and the vertical sync signal 
of the video signal of the "blue picture" (the latter 
video signal being referred to in the following as 
the blue video signal) will in general not be mutu- 
ally synchroruzed in phase, so that the blue picture 
produced on the monitor will appear disordered. 

For this reason, when changeover from display 
of the playback video picture to the "blue picture" 
is executed, then as shown in Fig. 19 the system 
controller 47 first acts to monitor a specific edge of 
the vertical sync signal pulses in the playback 
video signal (step 80), and then resets the char- 
acter generator 27f (shown in Fig. 9) which gen- 
erates the blue video signal, when that vertical 
sync signal pulse edge is detecied. In this way, the 
vertical sync signal of the playback videe signal 
and the vertical sync signal of tlie "blue picture" 
are sunchronized in phase. In the following descrip- 
tion, thie term "synchronized in phase" has the 
significahce that specific edges (e.g. falling edges) 
of pulsus of one' vertical sync signal are made 
occur at precisely identical timings to the cor- 
responding edges in the other vertical sync signal: 
Signal changeover from display of the playback 
video signal from video 'signal processing circuit 
27e (see Fig. 9) to the "blue video" signal Is then, 
executed (step 82). 

By executing signal switching in this way only 
after the vertical sync signal of the playback video 
signai and that of the. blue video signal have been 
synchronized in phase, disorder of the displayed 
"blue' picture" Is prevented. 

Conversely^* when changeover is executed from 
display of the "blue picture" to that of the playback 
video picture, as a result of cancellation of the 
pause status, or upon completion of ah access 
operation, or when a search is executed from the 
CD area through the video area, then ;n this case 
too, the vertical sync signal of the playback video 
signal and the vertical sync signal of the playback 
video signal are brought into phase synchroniza- 
tion, to thereby prevent disorder of the displayed 
playback video picture. 

This synchronization is accomplished by suc- 
cessively adding or subtracting horizontal sync sig- 
nal (H) pulses to or fi om the vertical sync signal of 
blue video signal, to thereby move that vertical 
sync signal gradually into phase syiichronizatioh 
with the veitidal sync signal of the piayback video 
signal. Vhe number of pulses added or cubtracted 
at one time is m»ade sufficientiy smalt so that no 
disorder is produced in the blue picture. A specific 
operating sequence to accomplish this will be de- 
scribe with reference to the flow chart of Fig. 21. 
Figs. 20(a). (b) and (c) are waveform diagrc^ms 
showing the phase relationsnrps between the hori- 
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zontal sync signal of the playback video signal, the 
vertical sync signal of the playback video, signal, 
and the vertical sync signal of the blue picture 
signal, respectively. 

In Figs. 20 and 21, I denotes a number of 6 
horizontal sync pulses which occur during an inter- 
val between a falling edge of a playback video 
vertical sync pulse and the next 'ailing edge cf a 
blue video vertical sync pulse. Iq denotes a number 
of horizontal sync pulses which occur during an ic 
interval between the falling edges of two s jeces- 
sive playback video vert'cal sync pulses. In this 
embodiments phase synchronization is achieved by 
adding or subtracting specific numbers of horizon- 
tal sync pL!ises to or from the blue video vertical is 
sync signal, in four stages, a, b, c and d respec- 
tively denote numbers of horizontal sync pulses 
which are added or subtracted, while A, B. C and D 
denote numbers of times that an operation of add- , 
ing (or subtracting) a. b, c and d pulses respec- . 20 
tively is repeated. The numbers of pulses a b. c , 
and d, and the n jmbers cf repetitions A, B. C and 
D are respectively oredotermined and ai^e stored in 
a memory of the microcomputer of operating sec- 
tion 48. 25 

In Fig. 2^ . firstly, the number of horizontal sync 
pulses which occur .between a falling edge of a 
playback video vertical sync pulse and the next 
falling edge of a blue video vertical sync pulse is 
counted (step aS), then the processpr judges . 30 
whether or not I < lo/2 , i.e, judges whether the 
time inter/al be^//e^n a falling edge of a playback 
video vertical sync pulse and the next falling edge 
of a blue video vertical sync pulse is greater than 
1/2 of the internal between two successive falling , 35 
edges cf» the playback video vertical sync signal 
(step 84). If it is judged that the former time interval , 
is greater than 1/2 of the latter time interval, then a 
number of horizontal sync pulses must be sub- 
tracted from the blue video vertical sync signal, 4o 
and computatiDn of the necessary values for A 
through D is performed, based on the value of Li 
(step 85). Step 86 is then executed (with a "no" 
decision) and a pulses are subtracted (step 87), In 
addition, the value of A is reduced , by one (step 45 
88). Next, the number of horizontal syno pulses 
which cccur between successive falling edges of 
the, playback video vertical sync signal is counted, 
and the character generator 27f Is reset at the 
timing of the rth of these pulses . (step ^ 89). The so 
operations described, above are then .spcces^ively 
repeated, until the. decispn "A =; . 0" is made, in 
step 86. . ; , :^ .i^ . 

If "A = 0" is judged in step 86,^tfiea step 90 is 
executed, and b horizontal sync pulses are then 55 
subtracted (step" 91), while in addition the number 
of repetitions set as the value B is reduced by one 
(step 92). Execution then returns to step 89, and 


the operations described above are repeated until a 
decision "B = 0" is made in step 90. Thus, after B 
repetitions, step 93 is executed, and c horizontal 
sync pulses are subtracted (step 94), while in addi- 
tion the value of C is reduced by one (step 95). 
Step 89 is then again executed, and the above 
operations are repeated until a decision "B = 0" is 
made in step 90. .Thus, after C repetitions, step 96 
is executed, and d, horizontal sync pulses are sub- 
tracted (step 97),~ and the value of D is then re- 
duced by one, (step 98). Execution then returns to 
step 89, and V the^' operations described above are 
repeated until aiciecision "D = 0" is made in step 
96. When this, occurs, , the process of pulling the 
blue picture verticaL syncl signal into phase syn- 
chronization with the playback video vertical sync 
signal has been completed, and display signal 
changeover is. then carried out, as described above 
(step 99). 

If it is iudged in step 84 that I ^ \J2, then 
horizontal sync pulses must be added to the blue 
picture vertical sync signal. The operating flow to 
perform this can be the same as that of Fig. 21 (i.e. 
steps 85 , through 96), but with a pulse addition 
operation being executed in each of steps 87, 91, 
94 and 97, instead of a subtraction operation'. 

When numbers of pulses are added or sub- 
tracted in stages, as with this embodiment, it is 
preferable that the numk^er of pulses yvhich is ad- 
ded or subtracted is gradually increased and 
gradually decreased. Furthermore, the maximum 
number of horizontal sync pulses which is added or 
subtracted ,at onejime must be held within a limit 
which will not result^ in a disordered picture, e.g. 
approximately 10 pulses. _ 

During the process of bringing the blue picture 
vertical sync signal into. phase synchronization with 
the playback video vertical sync signal, an inter- 
change of various signals occurs between the sys- 
tem controller 47 and video data demodulation 
system 27, via the bus 45. These signals include 
the playback video vertical sync signal, the 
playback video horizontal sync signal, the blue 
picture vertical sync signal, and reset signals from 
the character generator 27f. etc. 

In the above embodiment, detection of the con- 
dition in which the /light spot of pickujp 3 has 
reached the video area is performed on the basis 
of a detection sig'nar produced from position detec- 
tor 46. However, it Would be equally possible to 
detect when the "light spot reaches the video area 
by utilizing for example the circuit shown in Fig. 22, 
whereby the video carrier is separated from the 
playback RF signal by means of a bandpass filter 
60, and the peak amplitude of the video carrier is 
held in a peak holding circuit 61. to be compared 
with a reference level by a comparator 62. In this 
case the passband of filter 60 should be of the 
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form indicated by the chain-line outline in Fig. 23. 
in order to pass the luminance signal component C 
of the FM modulated video signal. In Fig. 23, A 
denotes the PCM audio signal. 

With a data recording disc playback apparatus 
according to the present invention, as described 
hereinabove, changeover of the equalization char- 
acteristic and gain of a digital signal processing 
system is performed during playback of a compos- 
ite disc in accordance with whether playback of the 
CD area or of the video area the disc is being 
executed- In this way. a playback digital signal is 
obtained whose frequency characteristic and am- 
plitude are identical both for the case of playback 
of the CD area and playback of the video area, and 
a single demodulation system can be used in com- 
mon for digital playback signals produced during 
both playback of the CD area and of the video 
area, thereby enabling the manufacturing cost of 
the apparatus to be lowered. 

Furthermore, with a data recording disc 
playback apparatus according to the present inven- 
tion, changeover of the equalization characteristic 
and loop gain of at least one of the servo systems 
of the apparatus is performed during playback of a 
composite disc, in accordance with playback of the 
video area and playback of the CD area respec- 
tively, whereby an error signal having an identical 
frequency characteristic and amplitude is supplied 
to that servo system during both CD area and 
video area playback. In this way, stable servo con- 
trol is attained, irrespective of differences in the 
speed of disc rotation between playback of these 
areas, so that accurate and reliable reading of 
recorded data can be carried out. 

With a data recording disc playback apparatus 
according to the present invention as described 
above, a spindle servo circuit is used to control a 
spindle motor, to thereby control the velocity of 
displacement of a data sensing light spot with 
respect to a disc. However the scope of the inven- 
tion also covers the application of such control to a 
tangential servo circuit which controls a tangential 
mirror or a tangential actuator. 

Furthermore, with a data recording disc 
playback apparatus according to the present inven- 
tion, when a track jump operation is executed dur- 
ing playback of a composite disc, changeover of at 
least one of the peak amplitude and pulse width of 
drive pulses applied to a tracking actuator and to a 
carriage motor is executed, in accordance with 
playback of the video area and the CD area of the 
disc, respectively. In this way, although the speed 
of rotation of the disc differs substantially for 
playback of these respective areas, a satisfactory 
degree of track jump control is attained during 
playback of both the video area and the CD area. 
With a data playback method according to the 


present invention, detection of the video area of a 
composite disc is performed by utilizing a position 
detector. After the data sensing light spot position 
has been detected by using this position detector. 
5 reading of recorded data is executed, and the 
position of the light spot is then controlled such as 
to move to a position within the video lead-in area, 
with the latter control being executed on the basis 
of the data which has been read from the disc. In 
10 this way, playback is made to reliably begin from 
the lead-in area, so that the adverse effects of 
detection errors generated by the position detector, 
dimensional variations eitc. between different discs, 
or position overshoot by the carriage, are substan- 
75 tially suppressed. 

Moreover with a data recording disc piayback 
apparatus according to the present invention, v/hen 
a composite disc having a color television standard 
which does hot conform to that of the playback 
20 apparatus is set into the apparatus, spindle soa^o 
control is exeicuted on tfie basis of a phasG dif- 
ference between the playback clock signa! con- 
tained in a playback digital signal and a reference 
clock signal /'d tiring video area playback, with the 
25 playback video signal being muted and only the 
digital signal component of the video- area bising 
produced as output. In this way. even if the com- 
posite' disc standard is different from that of the 
apparaftjs, piayback of at least audio data from the 
30 video area can be achieved, thereby enhancing the 
value of such an apparatus to the' user. Further- 
more during playback in such a condition, an in- 
dication is provided to the user that the television 
standard of the disc does not conform to that of the 
35 playback apparatus, so that the user is notified of 
the reason why video* playback is not possible. 

Furthermore, during disc playback with a data 
piayback method accoroing to the present inven- 
tion, if it is judged that the disc being played is a 
40 composite disc, and if video area piayback is oes- 
ignated, then the speed of rotation of the disc is 
accelerated towairds the maximum speed of disc 
rotation, while in addition the data sensing light 
spot of the pickup is moved towards the video 
45 area. In this way, playback can immediately begin 
when the light spot reaches the video area, in spite 
of the fact that a considerable char.ge in the speed 
of rotation of the disc must be performed in order 
to change to video area playback operation. * 
50 With a data recording disc playback apparatus 

according to "the present invehcion, although the 
disc speeds of rotation tor playback of the CD aroa 
and the vidt?6 area respectively are extremely dif- 
ferent, accura;:e rotuLianal speed control is achieved 
65 for both of these regions, and both video data and 
digital data can be simultaneously read from the 
video area. Furthermore, irrespective of the area 
from which playback is being executed, disc rbta- 
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tional speed control is performed on the basis of a 
playback clock signal which is obtained from the 
playback digital signal, so that even if the color 
television standard of the video data is different 
from that of the playback, apparatus, playback of , 
audio data is reliably achieved, since the CD format 
is common to all discs. In addition, playback of 
video data in black and white will be possible. 

Claims 

1. A data recording disc playback apparatus ca- 
pable of playback of a data recording disc with 
predetermined data which has been subjected 
to digital modulation processing recorded in a 
fi-st ares of said disc and a video signal which 
has been subjected to frequency modulation 
processing recorded with a predetermined 
digital signal superimposed thereon, in a sec- 
ond area of said disc disposed peripherally 
outward from said first area; 

' wherein the improvement comprises: 

means for generating an error;, signal in 
accordance with a phase difference between .a 
playback clock signal contained in a playback 25 
digital signal and a reference clock signal and: 
means for controlling the speed of rotation 
of said disc in accordance with said error sig- 
nal, irrespective of whether data are being read 
from said first area or said second area. . 30 

2. A data recording disc playback apparatus ca- 
pable of playback of a data recording disc (1) 
with predetermined data which has been sub- 
jected to digital modulation prpcessing record- '35 
ed in a first area of said disc and a video 
signal which has been subjected to frequency 
modulation processing recorded , with a pre- 
determined digital signal superimposed there- 
on in a second area of said disc disposed 40 
peripherally outward from said first area (fig. 

8); \ . , 

wherein the improvement comprises: 
means (28a) for generating a first error f 
signal in accordance with a phase difference ^ 45 
between a playback clock signal contained in a ' 
playback digital, signal and a reference clock , 
signal; 

means (27h) for generating a second error 
signal in accordance with a phase difference .50 
between a clock signal cpntairied .in.aplayback . , 
. video signal and a reference clock signal, and; V; 
means (53,42,44) for controlling the speed 
of rotation , of said disc in. accc^rdance with said 
,'irst error signal during playback of * said ^irst 55 
area and for controlling said speed of rotation 
in accordance with said second error signal 
during playback of said second area. 
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00 ® Method and apparatus for data recording disc playback. 
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(g) A data recording disc playback apparatus plays 
a disc 1 recorded with predetermined data which 
has been subjected to digital modulation processing 
recorded in a first area of the disc 1 and a video 
signal which has been subjected to frequency modu- 
lation processing recorded with a predetermined 
digital signal superimposed thereon in a second area 


of said disc 1 disposed peripherally outward from 
the first area. The speed of rotation of the disc 1 is 
controlled 10.16 in accordance with an error signal 
generated by the phase difference between a clock 
signal, contained in the played back digital signal 
and a reference clock signal, irrespective of whether 
the data is read from the first or second area- 
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